Artificial induction of autophagy around polystyrene beads in nonphagocytic cells.
Autophagy is an intracellular event that acts as an innate cellular defense mechanism to kill invading bacteria such as group A Streptococcus in nonphagocytic epithelial-like cells. The cellular events underlying autophagosome formation upon bacterial invasion remain unclear due to the biochemical complexity associated with uncharacterized bacterial components, and the difficulty of predicting the location as well as the timing of where/when autophagosome formation will take place. To overcome these problems, we monitored autophagosome formation in living nonphagocytic cells by inducing autophagy around artificial micrometer-sized beads instead of bacteria. Beads conjugated with bio-reactive molecules provide a powerful tool for examining biochemical properties in vitro. However, this technique has not been applied to living cells, except for phagocytes, because the beads cannot be easily incorporated into nonphagocytic cells. Here we report that micrometer-sized polystyrene beads coated with transfection reagents containing cationic lipids can be incorporated into nonphagocytic cells, and that autophagy can be efficiently induced around the beads in these cells. Monitoring the process of autophagosome formation for pH-sensitive fluorescent dye (pHrodo)-conjugated beads by fluorescence live cell imaging combined with correlative light and electron microscopy, we found that autophagosomes are formed around the beads after partial breakdown of the endosomal membrane. In addition, the beads were subsequently transferred to lysosomes within a couple of hours. Our findings demonstrate the cellular responses that lead to autophagy in response to pathogen invasion.